IMPACT DAMAGE IN COMPOSITE PLATES 
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INTRODUCTION 



Ref: Choi and Chang, "A model for predicting impact damage of 
graphite/epoxy laminated composites due to point-nose 
impact" (1992, JCM). 
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of damage state and failure mode. 
Limited to symmetric laminates. 
Ignore the edge effect. 
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Applied to point-nose impact. 

No material degradation considered. 

Needs to determine an empirical parameter Da. 




OBJECTIVE 
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LAMINATED COMPOSITES i TEXTILE COMPOSITES 




MAJOR MODIFICATION OF THE 3DIMPACT CODE 
FOR LAMINATED COMPOSITES 
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properties. 

Apply to both loading and unloading paths. 
Contact area may vary during impact. 
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32000 1 ' "" 

IM7/954-2 No Degradation 

[45/0/-45/90] 6s 

28000 " M = 11.626 kg * Degradation 

V = 3.662 mJs ExptData 



(N) Pe»uo3 
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Impact force distribution as a function of time for IM7/954-2 graphite/epoxy 
composites. Comparison between the predictions with and without material 
degradation and the test data. 







Impact force distribution as a function of time for IM7/954-2 graphite/epoxy 
composites. Comparison between the predictions with and without material 
degradation and the test data. 



IM7/954-2 
[45/0/-45/90] 6s 
M = 11.626 kg 
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The distribution of the oontact stiffness as a function of time during impact 
on 1M7/954-2 graphite/epoxy composites for an impactor at three different 
velocities. 
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Impact force distribution as a function of time for T800/3900-2 graphite/epoxy 
composites. Comparison between the predictions based on the present model 
and the test data 





Impact foroe distribution as a function of time for T800/3900-2 graphite/epoxy 
composites. Comparison between the predictions based on the present model 
and the test data 
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Impact force distribution as a function of time for T800/3900-2 graphite/epoxy 
composites. Comparison between the predictions based on the present model 
and the test data 






Impact force distribution as a function of time for T800/3900-2 graph ite/epoxy 
composites. Comparison between the predictions based on the present model 
and the test data 
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T300/976 
M = 0.161 kg 
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Impact damage area as a function of the impact velocity for composites with 
and without interleaves. Comparison between the predictions and the test data. 



T300/976 



527 


Impact damage area as a function of the impact velocity for composites with 
and without interleaves. Comparison between the predictions and the test data. 





T300/976 
M = 0.161 kg 



(jirnn) V3HV QHDVPMVa 
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Impact damage area as a function of the impact velocity for composites with 
and without interleaves. Comparison between the predictions and the test data. 
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factor applied to the engineering properties associated with the 
failure mode. 

. Modified Hertzian Contact Law (F = (k) a P) 



Lockheed 


co 

S 

co 




>* 

© 

C J 3 

ui -r 

4 ^ C 

s£ 

o. 

E 


CO 

CD 

0 > 

id 

>* 

CL 


2 ® 
co g 

| s 

! 5 

_3 o 


c 

CD 

CL 


O 

ti. 

m 

*c 

0 ) 


0 ) 

TJ 

O 

O 


CO CO CO CD CO ooooo 

TT TT ^ Tf ^ Tf rf 
4 -T-T-T- CM OJ CM N W 


S £J CM CO CM CO 2 
2 r- O) h- o> 5 


CO 

4 “ 

Tt 

to 

o 

in 

o 

in 

CM 

N- 

CO 

CO 

o 

■O' 

T" 

co 

CM 

CM 

** 

co 

in 

co 

in 

^r 

N» 

<cf 

CO 

Tf 

CM 

A 

CM 

CO 

o 

o 

o 

o 

o 

q 

vJ 

q 

o 

q 

w 

o 

q 

o 

w 

o 

o 

o 

o 

d 

d 

d 

d 

o 

d 

d 

o 

d 

d 

d 

o 

o 


1“ in CM CM r in r in O) CM CO O) IO 00 CO 
U) CO CD CO N N CD CO CO CO CO N N N MON 


o o o o 


ooooo oooo ooo 


CM r- CM r- CM CM 


CM T- CM 4 — 4 -T-T- 4 — T— T- 


CD 
2 
CO = 

k_ 

CQ 


-J 

i 

CO 

2 

J 

!j 

E 

CO 

2 

Bf = 

c 

*5 = 

"c = 

C 

*55 

0) 

Q> 

V. 

0) 

© 

w 

> 

> 

CO 

> 

> 

m 

i 

i 

o 

£ 

o 

£ 


C 

> 

o 

5 


53 


CO Tf 


in 

-I 


(ON© 


O) ^ t- CM CO 

-* Ij zzzz 


in co h* 

z z z 


1 

2 
CO 
< 


c 

CO 

u> 

co 

3 

T 3 

CO 

w 

0 ) 

CO 

o 


2 

CO 

o> 

« 

B 

CM 

CO 

T“ 

CO 

CO 

CO 

E 


o 

CQ 

a 

E 


530 






MATERIAL PROPERTIES USED IN THE CALCULATIONS 
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ASM 12/4/94 01 BMS 




ASM 12/4/94 01 BMS 
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CONCLUSION 
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in the finite element modeling. 


